Objective To investigate smoking prevalence and cessation services provided by male physicians in hospitals in three Chinese cities. Methods Data were collected from a survey of male physicians employed at 33 hospitals in Changsha, Qingdao and Wuxi City (n=720). Exploratory factor analysis was performed to identify latent variables, and confirmatory structural equation modelling analysis was performed to test the relationships between predictor variables and smoking in male physicians, and their provision of cessation services. Results Of the sampled male physicians, 25.7% were current smokers, and 54.0% provided cessation services by counselling (18.8%), distributing self-help materials (17.1%), and providing traditional remedies or medication (18.2%). Factors that predicted smoking included peer smoking (OR 1.14 95% CI 1.03 to 1.26) and uncommon knowledge (OR 0.94 95% CI 0.89 to 0.99), a variable measuring awareness of the association of smoking with stroke, heart attack, premature ageing and impotence in male adults as well as the role of passive smoking in heart attack. Factors that predicted whether physicians provided smoking cessation services included peer smoking (OR 0.82 95% CI 0.76 to 0.89), physicians' own smoking (OR 0.87 95% CI 0.81 to 0.93), training in cessation (OR 1.36 95% CI 1.27 to 1.45) and access to smoking cessation resources (OR 1.69 95% CI 1.58 to 1.82). Conclusions The smoke-free policy is not strictly implemented at healthcare facilities, and smoking remains a public health problem among male physicians. A holistic approach, including a stricter implementation of the smoke-free policy, comprehensive education on the hazards of smoking, training in standard smokingcessation techniques and provision of cessation resources, is needed to curb the smoking epidemic among male physicians and to promote smoking cessation services in China.
INTRODUCTION
China is the world's largest consumer of tobacco, and 52.9% of its men are smokers. 1 China is burdened by smoking-related illnesses that result in about a million deaths each year. 2 3 At the current rate, the expected burden is predicted to increase to 3 million deaths annually by the year 2040. 4 WHO warning that cigarette smoking was a time bomb for 21st-century China was no exaggeration. 4 Smoking among physicians is of particular concern, considering their crucial role in the fight against tobacco use. [5] [6] [7] [8] Physicians are widely viewed as role models for healthy lifestyles by their patients and the general population, 9 and convincing the public not to smoke is difficult when they frequently witness physicians smoking in healthcare settings. 10 In other nations, research has shown that compared with physicians who smoke, nonsmoking physicians are more likely to identify the smoking status of their patients, provide advice on quitting and thorough cessation counselling coverage, 11 and initiate cessation interventions. 12 They are also more effective at persuading their patients to quit smoking. 13 Despite the important role of physicians in tobacco control, a large proportion of male physicians in China are smokers; but smoking prevalence among female physicians is very low, reflecting low prevalence among women at large in China. 4 Previous studies have shown that smoking rates among male physicians range between 26% and 61%. 2 4 6 14 15 In an effort to curb the smoking pandemic among medical professionals and to create smokefree healthcare facilities, the Chinese Ministry of Health and several other national agencies issued a joint ministerial decision entitled 'Decision to Ban Smoking Completely in the Medical and Health System by 2011,' 16 which imposed a ban on smoking inside health administration office buildings and required at least 50% of all healthcare facilities to be smoke-free by the end of 2010 and the remaining by the end of 2011. An implementation plan to meet the requirements of the ministerial decision was issued by the Ministry of Health in an official document, accompanied by a scoring table that required healthcare facilities to gain 80 out of 120 points in order to reach the required smoke-free standard. 17 To date, little is known about whether this requirement has been implemented and how this may have impacted both smoking and the provision of cessation services among medical professionals in China. 18 Evidence from other countries has suggested that implementation of such a nationwide mandated hospital smoking ban contributes to the improvement of the environment in healthcare facilities and brings about significant changes in smoking behaviours among hospital employees. 19 20 In the present study, we examined data from a recent tobacco control programme targeting medical professionals. Our main purpose was to investigate the prevalence of, and variables associated with, smoking among male physicians and their practice of cessation services after the joint ministerial decision.
METHODS

Sample and data
The study sample was drawn from a survey conducted between May and August 2011 among physicians in three major cities in China: Changsha, Wuxi and Qingdao. Changsha is a city in the central part of China with a population of 7 million; Wuxi is located in the southeast China with nearly 6.4 million urban residents, and Qingdao is a major coastal city lying across the Shandong Peninsula with a population of 8.7 million. The three cities are among the 17 city grantees of the Emory Global Health Institute-China Tobacco Control Partnership Program launched in 2009 with the support of the Bill & Melinda Gates Foundation with the aim of changing the social norms on tobacco use in China. 21 Each city grantee determined the focus of its tobacco control efforts based on its unique resources and situation. The cities of Changsha, Wuxi and Qingdao targeted hospitals and community clinics.
The survey was conducted at 33 hospitals selected from the three cities with stratified cluster sampling. For each selected hospital, about 15%-20% of all full-time medical professionals whose names were listed with a pseudorandom number were randomly selected to complete the self-administered questionnaire, adapted from the Global Adult Tobacco Survey and validated in China in previous studies. 22 Extensive information, including smoking-related health knowledge, behaviours, implementation of smoke-free hospital policy, training in smoking cessation services, availability of smoking cessation resources and practice of cessation services, was collected. The protocol of the current study was approved by the Institutional Review Boards at Emory University in the USA and a similar board at the local Center for Disease Control. A total of 2288 physicians completed the survey: 720 men and 1568 women. Because of the low smoking prevalence of female physicians (1.3%) in the sample, our analysis was restricted to male physicians (n=720).
Variables
Besides the two key variables of current smoking status of physicians and their cessation services, multiple variables were selected a priori for analysis based on hypothesised relationships with the key outcome variables, which are presented below.
Demographic variables
Age was categorised as <30, 30-39, 40-49 and 50 years and older. Education was coded into three levels: high school and below, college, and postgraduate. Marital status was categorised as married versus single/divorced/widowed.
Smoking status of peers
Smoking by coworkers was measured by the following question: During the past 30 days, did any of your coworkers smoke in indoor areas where you work? A dummy variable was generated based on the response (yes or no).
Training in smoking cessation and access to cessation resources
Physicians reported whether they have ever received training in smoking cessation at special conferences, symposia, or workshops and whether they had resources, including self-help materials and medications, available at their hospital to help patients quit smoking. Responses to both questions were dichotomised as yes or no.
Smoking status
Current smoking status of physicians was measured with the following question: Do you currently smoke tobacco on a daily basis, less than daily or not at all? Daily smokers and occasional smokers were coded as current smokers in contrast to physicians who never smoked or were former smokers.
Provision of smoking cessation services
Provision of smoking cessation services was identified by asking the following question: Do you use any intervention including counselling, self-help materials, traditional remedies and medication to help your patients quit smoking? Responses were dichotomised as yes (ie, use of any intervention by the respondent) or no.
Health knowledge of harms of active and passive smoking
In the survey, questions were asked regarding physicians' health knowledge of the harms of active and passive smoking-Based on what you know or believe, does smoking cause the following problems: stroke, heart attack, lung cancer, emphysema, yellow teeth, impotence in male smokers or premature ageing? And Based on what you know or believe, does secondhand smoke cause the following diseases: heart attack in adults, lung illnesses in children or lung cancer in adults? Physicians responded yes or no on whether smoking causes each of the 10 diseases/ symptoms.
The exploratory factor analysis with varimax rotation divided these 10 indicators (Cronbach's α coefficient=0.88) of knowledge regarding the harms of smoking into two latent variables/ factors (table 1). The first factor (labelled uncommon knowledge in figure 1 ), which included five measured variables (smoking may cause stroke, smoking may cause heart attack, smoking may cause impotence, smoking may cause premature ageing and secondhand smoking may cause heart attack in adults), accounted for 36.09% of the variance in the model; and the second factor (labelled common knowledge), which included another five observed variables (smoking may cause lung cancer, smoking may cause emphysema, smoking may cause yellow teeth, secondhand smoking may cause lung illness in children and secondhand smoking may cause lung cancer in adults), accounted for 29.56% of the variance. As shown in table 1, the observed variables had a rotated factor loading, ranging from 0.754 to 0.819 for the first latent factor (uncommon knowledge) and from 0.639 to 0.839 for the second latent factor (common knowledge). All the loadings were considered strong compared with the commonly used cut-off point of 0.3 or 0.4.
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Implementation of smoke-free hospital policy
In the survey, two questions were asked among physicians regarding the enforcement of smoke-free hospital policy: Does your hospital strictly enforce the policy among employees? and does your hospital strictly enforce the policy among patients/ visitors?
Statistical analysis
A confirmatory structural equation modelling analysis was performed to test hypothesised relationships (figure 1) among the observed variables such as the smoking behaviour of peers, the latent variables such as common knowledge and uncommon knowledge of harms of smoking and passive smoking, and two key variables regarding whether physicians smoked and whether they provided any cessation services to help patients quit smoking. As its strength, structural equation modelling allows incorporation of latent variables such as health knowledge, which have major substantive importance but are measured only indirectly through multiple indicators. 24 It also enables the exploration of complex relationships among variables such as how health knowledge regarding the harms of smoking may directly affect physicians' cessation services and indirectly affect those services by affecting their own smoking. All statistical analyses were conducted using SAS V.9.3., and cases with missing values were simply excluded from the analysis. We reported ORs with 95% CI, and the two-tailed significance level was set at 5% ( p<0.05). Table 2 presents characteristics of the sample. Among the male physicians, 25.7% were current smokers and 15.4% smoked daily (not shown). Among all male physicians, 54% provided smoking cessation services through counselling (18.8%), distributing self-help materials (17.1%), and providing traditional remedies or medication (18.2%). Of these male physicians, 33.9% reported that they had peers who smoked in indoor areas where they worked. A high proportion of physicians were aware that smoking can cause lung cancer (95.1%), yellow teeth (95.3%), emphysema (90.7%) and that secondhand smoke can cause lung cancer in adults (92.8%) and lung illness in children (89.6%). Relatively fewer male physicians were aware that smoking can cause stroke (82.9%), heart attack (82.9%), premature ageing (80.4%) and impotence in male smokers (76.1%) and that secondhand smoke can cause heart attack in adults (80.7%).
RESULTS
Only 69.9% of male physicians believed that the smoke-free policy at their hospital was implemented completely among employees. Even fewer (48.1%) believed that the policy was implemented completely among patients and visitors. Of the male physicians, 76.7% reported that resources for cessation interventions, such as traditional remedies and medication, were available to help patients quit smoking. Only 27.6% reported having received training on smoking cessation approaches at conferences, symposia or workshops. Table 3 presents the associations between smoking by male physicians and each risk factor, estimated from the structural equation modelling. Compared with their counterparts who had no uncommon knowledge, which is a latent factor measured by awareness that smoking can cause stroke, heart attack, impotence in male smokers and premature ageing and that secondhand smoke can cause heart attack, male physicians who had such uncommon knowledge were less likely to smoke (OR=0.94 95% CI 0.89 to 0.99). By contrast, common knowledge, which is a latent factor measured by physicians' awareness that smoking can cause lung cancer, emphysema and yellow teeth and that secondhand smoke can cause lung illnesses in children and lung cancer in adults, did not predict male physicians' smoking behaviour. In addition, male physicians were more likely to smoke if their coworkers smoked in indoor areas of their workplace (OR 1.14 95% CI 1.03 to 1.26). Table 4 presents the associations between physicians' cessation services and each risk factor, estimated from the structural equation modelling. Physicians who had uncommon knowledge were more likely (OR 1.05 95% CI 1.01 to 1.10) to provide cessations services than physicians who had no such knowledge; physicians who were current smokers were less likely (OR 0.87 95% CI 0.81 to 0.93) to do so than physicians who did not smoke; and physicians whose peers smoked in indoor areas of their workplace were less likely (OR 0.82 95% CI 0.76 to 0.89) to provide cessation services than physicians whose peers did not smoke at their workplace. In addition, access to cessation resources predicted a higher likelihood (OR 1.69 95% CI 1.58 to 1.82) of providing cessation services among male physicians as did training in smoking cessation at special conferences, symposia or workshops (OR 1.36 95% CI 1.27 to 1.45). Figure 1 presents all the associations between risk factors and the two key variables: smoking behaviours of physicians and their smoking cessation services. As shown, some risk factors, such as uncommon knowledge of harms of smoking and the presence of smoking peers, had a direct effect on physicians' cessation services, as presented in table 4 and discussed above, and exhibited an indirect effect on the cessation services by the path between these risk factors and physicians' smoking behaviours and then by the path between physicians' smoking behaviours and their cessation services.
DISCUSSION
We found that the prevalence of smoking among Chinese male physicians in Qingdao, Changsha and Wuxi was 25.7%. This rate is substantially higher than that of US health professionals (<6%) 25 but lower than most rates reported in previous studies, such as the prevalence of 41% found in a study of male physicians in six Chinese cities: Chengdu, Guangzhou, Harbin, Lanzhou, Tianjin and Wuhan. 6 The differentials may reflect regional differences in smoking prevalence and different sampling methods. It was found that large provincial or city hospitals have a significantly lower prevalence of smoking compared with lower-level hospitals such as community health centres in China. 2 Although the possibility cannot be excluded that smoking rate among physicians has declined since the Chinese Ministry of Health enacted the nationwide smoke-free hospital policy, our study suggests that such policy is not strictly implemented among hospital employees and among patients and visitors in particular.
Our study suggests that although the majority of male physicians believed that smoking may cause diseases such as lung cancer, many of them were not fully aware of the harm of cigarette smoking. For example, in our sample, only 82.9% of male physicians believed that smoking can cause stroke and heart attack, and only 76.1% believed that smoking can cause impotence in male smokers. Similarly, a previous study showed that only two-thirds of physicians in China believed that smoking could cause ischaemic heart disease, and only 21% of physicians believed that secondhand smoking was a cause of sudden infant death syndrome. 6 It is obvious that the awareness of dangers of tobacco is still insufficient among Chinese physicians. By contrast, our study suggests that the awareness of harm of smoking may significantly prevent physicians from smoking because physicians who possessed the uncommon knowledge that smoking and passive smoking may cause stroke and heart attack, premature ageing, and impotence in male smokers were less likely to smoke. Evidence from studies in other countries also suggests the importance of scientific knowledge regarding opposition to smoking among physicians. 26 In the USA, the prevalence of smoking among physicians was as high as that in the general population after World War I, reaching its peak of 40% in 1959. 10 However, the prevalence among physicians has declined since 1974 at an annual rate of 1.15% on average, 27 reaching below 10% by the mid-1990 s. 28 What preceded the decline was the increase in awareness of the dangers of tobacco and in scientific knowledge among physicians as well as powerful peer non-smoking norms. 10 27 Our study also suggests that increasing the awareness and knowledge of the hazards of smoking can curb smoking among physicians themselves and may increase their provision of smoking cessation services through direct and indirect paths as shown in the structural equation modelling diagram (figure 1). Specifically, physicians who had uncommon knowledge regarding health consequences, such as stroke and heart attack, premature ageing and impotence in male smokers, were more likely to provide cessation services to help patients quit smoking (OR 1.11 95% CI 1.01 to 1.23). In addition, our findings also suggest that such uncommon knowledge of physicians may have indirect impact on their cessations services because the physicians with uncommon knowledge are less likely to smoke (OR 0.88 95% CI 0.83 to 0.93) and the physicians who do not smoke themselves are more likely to provide cessation services (OR 1.11 95% CI 1.01 to 1.23). Our findings are consistent with numerous previous studies. For example, it was found that non-smoking physicians are more likely to ask about patients' smoking status, advise smokers to quit and provide encouragement when giving advice about quitting. 6 29 30 In an environment where smoking is the norm among physicians, it is unconvincing for them to persuade smoking patients to quit, and improbable that they would be motivated to do so. 11 Given the accumulated evidence and our own finding that Chinese physicians lack strong awareness and knowledge about the harms of active and passive smoking and given that a paucity of such knowledge may promote their own smoking behaviour and hamper their provision of cessation services, the need to address this issue in the medical community is urgent. Educating physicians about the nature and the scope of the danger of tobacco use as well as promoting cessation among physicians first will hopefully improve the health of the physicians and equip them to better address the smoking behaviours of their patients. 26 27 31 To maximise the provision of cessation services by physicians, providing training and resources for cessation services are crucial in addition to improving their awareness of the hazards of smoking. Training has been found effective in increasing medical students' confidence in their ability to provide smoking cessation assistance. 32 Physicians who received comprehensive training from the Thai Pharmacy Network for Tobacco Control were significantly more likely to provide brief advice on smoking cessation, compared with those without training, resulting in the suggestion that integrating similar training programmes into medical school curricula may better prepare new physicians on smoking cessation consultation. 33 Admittedly, to create smoke-free medical facilities, China faces many social and cultural challenges. For example, smoking is especially difficult to address because of the tradition of offering cigarettes as a social courtesy and a sign of respect; physicians who receive cigarettes as gifts are more likely to remain reluctant to educate their patients about the dangers of tobacco use or to help them quit smoking. 4 However, China is not unique in facing such cultural barriers. Smoking was a widely accepted and ingrained practice in the USA, 10 where many physicians quit smoking for the same reasons as the general population, including concern for health. 27 Antismoking and smoking cessation initiatives have often been effective in reducing morbidity in other countries despite certain cultural differences, 26 suggesting the possibility of modifying such approaches in a culturally feasible manner in China.
Finally, the limitations of this study should be addressed. First, our findings are based on data from hospitals in three cities, not a national representative sample of physicians. Second, the smoking behaviour and provision of smoking cessation services were self-reported, which may be subject to underestimation of smoking prevalence and overestimation of provision of smoking-cessation services. 34 35 Moreover, given the nature of a cross-sectional design of the study, any attempt at causal interpretation should be made with caution.
Key messages
▸ This study found that smoke-free policy is not consistently implemented or enforced and healthcare facilities have not yet been established as smoke-free on a national scale. ▸ Although a majority of Chinese male physicians believed that smoking may cause diseases such as lung cancer, many of them were not fully aware of the range of harms caused by cigarette smoking. ▸ Increasing the awareness of the hazards of smoking among Chinese physicians, in particular health consequences that are less commonly known, such as an increased risk of stroke and heart attack, premature aging, and impotence in male smokers, would potentially curb smoking among physicians themselves and also increase their provision of smoking cessation services.
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